Brattleboro rats have impaired apical membrane water permeability regulation in the outer medullary collecting duct principal cells.
Vasopressin (AVP) regulates the body salt-water balance. Brattleboro rats carry an AVP gene mutation resulting in a recessive form of central diabetes insipidus, being ideal for AVP deficiency studies. Herein, we studied the water permeability of the apical and basolateral sides of outer medullary collecting duct (OMCD) principal cells in response to dDAVP (a V2 receptor agonist) administration in Wistar and Brattleboro rats. Biophysical measurements of the water permeability (Pf ) of isolated OMCD principal cells were performed with the calcein quenching method with/without dDAVP (10-8 mol/L). mRNA transcripts and protein levels of AQP2, AQP3 and AQP4 were assessed by RT-PCR and western blot respectively. dDAVP increased the apical and basolateral Pf of OMCD principal cells in Wistar rats, while in Brattleboro rats this effect was present basolaterally. Long-term dDAVP administration in both strains resulted in a significant increase in mRNA expression of all assessed AQP's while only the protein levels of AQP2 and AQP3 were significantly increased. Short-term (20 minutes) dDAVP treatment of isolated OMCD fragments resulted in significantly increased plasma membrane expression of AQP2 in Wistar rats and of AQP2 and AQP3 in Brattleboro rats. In summary, dDAVP induces different expression of AQP2, AQP3 and AQP4 in Wistar and Brattleboro rats during short- and long-term treatment. In Wistar rats dDAVP mainly increased AQP2 expression while in Brattleboro rats it increased functional water permeability mainly by AQP3 expression.